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Introduction: The three port laparoscopic cholecystectomy is a recognized entity in the surgical
management of gallstone disease. We report our experience and feasibility of three port laparoscopic
cholecystectomy with a new modiﬁcation in technique.
Methods: To assess the feasibility and safety of three-port laparoscopic cholecystectomy with a different
port placement, we undertook a prospective study with 50 patients at government medical college,
Srinagar, Kashmir, India between Jan 2010 and Jan 2011. Our study offered a beneﬁt of concealed third
port designed around umbilicus over the conventional three port laparoscopic cholecystectomy. A single
surgeon did all the cases and deﬁnite criteria of simple cases of gallstone disease patterned on clinical
and radiological grounds.
Results: 50 cases of gallstone disease were subjected to the new technique of three port laparoscopic
cholecystectomy during a period one year. 34 cases were females and 16 were males. The age range of
our patients was between 20 and 55 years with the median age of 33 years. Mean Body mass index 30
(range 25e35). Mean operative time was 30 min (range 15e45 min) and a follow up [period ranged from
9 to 12 months]. No cases were converted to open though two cases required an additional port in the
right hypochondrium for retraction. We did not encounter any untoward mishaps during surgery.
Conclusion: Three port laparoscopic cholecystectomy with our modiﬁcation of the third port placement
at a different site received good results and patient satisfaction. Moreover the placement of third port at
a consealed area around umbilicus apparently gives it an appearance of two port laparoscopic chole-
cystectomy with an addition of technical ease.
 2012 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
The aim of the present study was to evaluate the feasibility and
safety of three port laparoscopic cholecystectomywith a new site of
third port placement around umbilicus. Three port laparoscopic
cholecystectomy is a recognized entity accepted by the world
literature and reported without any major complications like bile
duct injury.3e5 Since the advent of laparoscopic cholecystectomy
with the standard four port technique there have been numerous
modiﬁcations regarding the port number and their placement for
patient satisfaction and technical ease of the surgeon.1,2 Recently
the published studies have shown that three port technique did not
compromise the procedure safety, however, the surgical expertisem (M. Chalkoo), Shanz101@
ciates Ltd. Published by Elsevier Ltis an important criteria. The conventional three port technique
envisages the port placement at umbilicus, a 10 mm optical port
and twomore working ports at epigastric region, a 10 mm port and
a 5 mm port in the right hypochondrium in the midclavicular line.
We tried to modify the conventional three port laparoscopic
cholecystectomy with an idea that the third port should look con-
cealed in the umbilical scar thereby giving the patient a beneﬁt of
apparently a two port laparoscopic cholecystectomy. We strongly
feel that the third port placed around the umbilicus technically
suits the surgeon as his left hand does not cross the patient and
stays in the same plane as the right working port. It is also easy to
create a third port around umbilicus as the thrust of making the
port is controlled by the dominant hand of the surgeon. It also
avoids struggling with the camera-man with an additional beneﬁt
of evading the third assistant. Our modiﬁcation over scores on the
two port technique using puppet sutures for gallbladder retraction
inmany ways and yet retaining the beneﬁt of two port laparoscopic
cholecystectomy.d. All rights reserved.
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This study was conducted in the Department of Surgery of Government
Medical College, Srinagar, between January 2010 and Jan 2011. Fifty selected
patients with cholelithiasis underwent modiﬁed three port laparoscopic chole-
cystectomy in a prospective study. The patients with documented attack of acute
cholecystitis, and choledocholithiasis were excluded. A single consultant surgeon
carried out the surgeries with an experience of more than 500 laparoscopic
cholecystectomy procedures. Informed consent was taken from the patient. The
patients were initially evaluated in the out-patient department (OPD) and then
admitted for surgery. On admission, a detailed history was asked from the
patient including the presenting complaints, duration of the complaints, past
history especially with reference to previous operation(s). Investigations per-
formed included routine investigations like complete Haemogram, Kidney
Function Tests, Liver function tests, ECG (electrocardiogram), chest radiograph
and Ultrasonography (conﬁrmed the presence of gallbladder stones in all
patients). All the patients had their blood typed and cross matched. Preanesthetic
checkup was done in all patients. Preoperative prophylactic antibiotics were
given in all cases.Fig. 2. Relation between the surgeon and the assistant.2.1. Operative technique
Our technique involves the placement of ports in a fashion that adds comfort
to the operating surgeon and suits to the requirement of the patient. We make the
ﬁrst port on the umbilicus at 4 o’clock position on the left lip of the umbilical scar
after creation of pneumoperitoneum by closed technique. It is a 10 mm port for
optics. The second working port is placed conventionally at the epigastric region
and is again a 10 mm. At this stage of the procedure we introduce the Maryland
dissector and study the anatomy of the biliary tract. After being sure that the
surgery looks feasible by our modiﬁed three port technique we introduce another
5 mmworking port designed at 8 o’clock position of the umbilical scar on the right
lip of umbilicus, making sure that the distance from the optical port is maximally
achieved (Figs. 1 and 2). To facilitate the visual insertion of this port the camera is
shifted to the epigastric port. The left working port is very important for the
technical aspects of the surgery. It is used as the retraction port and is exploited
for safeguarding the dissection at the Calot’s triangle. The gallbladder is held at
the infundibulum and pushed up towards the right shoulder of the patient. The
Maryland forceps performs the dissection at the Calot’s triangle. After being sure
that the anatomy is well displayed, the clips are applied to the cystic artery and the
cystic duct and the structures are divided. Much of the art lies in the hands of
camera-assistant to allow the surgeon to look at different views of calots triangle
while the dissection is being carried there. The gallbladder is dissected off the liver
bed using a coordinated effort of both instruments inserted via the non-optical
port. The hemostasis is achieved and drain, if required is inserted through the
5 mn working port at the umbilicus. The gallbladder is removed through the
epigastric port. The ports are then closed and the dressing applied (Fig. 3). The
patients are made ambulatory on the evening of the same day and the liquid orals
are given. The drain is removed on the next morning and the patient is discharged
subsequently.Fig. 1. Figure showing port sites.3. Results and analysis
1. Age and sex:d50 patients underwent modiﬁed three port
laparoscopic cholecystectomy. The median age of patients was
33 years and the rangewas 20e55 years. Therewere 34 females
and 16 males in the study
2. Body Mass Index (BMI):dMean Body mass index 30 (range
25e35).
3. Previous Interventions/Surgeries:dnone of our patients
had a history of previous upper abdominal surgical
intervention.
4. Peri-Operative details:dThe operative time, estimated blood
loss, requirement of transfusions, intraoperative complications,
use of suction/tube drainage, requirement of adding the 4th
port and reasons thereof were recorded. The fourth port was
required to be inserted in 2 patients only with long comma
shaped gallbladder for retraction purposes. There were three
complications (6%). All complicationswereminor in the form of
diffuse hemorrhagic ooze from liver bed in two patients andFig. 3. Antiseptic dressings applied on the port sites.
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gallbladder bed. The complications were managed intra-
operatively by securing the proper hemostasis. There was no
major bile duct injury in our study. No patient demanded
conversion to open cholecystectomy.
5. Post-operative details:d2 of our patients developed post-
operative complications. One of the patients developed
epigastric port site infection. This was managed by opening up
the skin suture and antiseptic dressing twice daily with a short
course of antibiotics against staphylococcus. Another patient
developed fever due to thrombophlebitis, which was treated
with change of intravenous access site and local heparin
cream.
6. Hospital stay:dThe mean hospital stay was 1.5 days; the range
being 1e2 days. Most of the patients were discharged home on
the morning of ﬁrst postoperative day. The hospital stay got
prolonged up to 2 days in patients who developed the above
postoperative complications.
7. Return towork:dmost of the patients returned to their normal
routine work within one week of surgery.
8. Follow up: All patients were followed strictly after the surgery.
The mean follow-up was 6 (range 9e12) months.
4. Discussion
Laparoscopic management of gallstone disease has revolu-
tionized the cholecystectomy worldwide. With the advent of
video guided surgery the surgeons have started venturing into the
previously impossible. Every other day there is a new innovation,
modiﬁcation and reﬁnement in the older techniques used in the
surgical arena.1 Laparoscopic cholecystectomy with the four port
standard technique is going into abeyance as the new and newer
techniques are introduced. The idea behind reducing the number
and size of ports is only to alleviate the pain and give the beneﬁts
of better cosmesis to the patient.2 In this regard the surgeons have
already gone to three port, two port, and single incision laparo-
scopic surgery. The conventional three port technique is already
a recognized modality of treatment for gallstone disease. It
envisages placing ports at umbilicus; 10 mm optical port, a 10 mm
epigastric port and a 5 mm right hypochondrium port. The safety
and feasibility of this procedure is already much talked about in
the literature.3e5 In the current study we had an idea to modify
the third port placement site in such a way that it gets concealed
in the normal physiological scar of umbilicus and gives an
apparent look of two port technique.6e9 We felt that the two port
puppet technique for gallstone disease has some ﬂaws in
completing the procedure uneventfully. Our modiﬁed three port
laparoscopic cholecystectomy retains the beneﬁt of two port
cholecystectomy and accomplishes the procedure without any
untoward mishaps that happen in the puppet technique. It is
important to mention that there is a possibility of infection
dissipating to the parieties while the sutures are taken through he
infected bile. The inadvent spillage of stones during cholecystec-
tomy and bleeding is difﬁcult to manage with the puppet tech-
nique once the gallbladder is detached from the live bed. The
modiﬁed three port technique can handle such problems without
any trace of difﬁculty. We are clear in our idea of fashioning the
third port around the umbilicus at 8 o’clock position which allows
us to retract the gallbladder and perform the dissection safely.
Both the hands of the surgeon lie in the same plane and do not
cross the body of the patient. Inserting a trocar on the other side
of the body is technically difﬁcult for the surgeon and the thrust is
not controlled. The modiﬁed third port placement is technically
easy for insertion and the thrust is also under the control of the
surgeon. There is not much of interfering with the cameraassistant who otherwise can hold the camera with the right hand
and stay away from the surgeon. The insertion of the third port
through the optical port has also been reported in the literature.
However, there is a lot of struggle between the surgeon and
the optical assistant. Recently R-port, single incision multiport,
single port laparoscopic cholecystectomy have ﬂooded the
literature.10e17 The cost of R-port and single port surgery is quite
high and cannot be afforded by many patients, in addition, the
surgeon needs a higher learning curve before undertaking such
procedures. Our modiﬁed three port laparoscopic cholecystec-
tomy can be performed with the conventional instruments and
needs lesser surgical expertise and is cost effective especially in
developing countries.
5. Conclusion
We strongly feel, given the various innovations in laparoscopic
cholecystectomy, our three port procedure with a modiﬁed
approach can prove a better alternative in developing countries visa
viz patient satisfaction, the surgeon comfort and the cost incurred
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